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Semiautomatic quantification of  LV volumes and ejection fraction by 2D Feature Tracking: validation  against traditional  echocardiographic  methods.


Background: Left ventricular (LV) function in term of  size and performance (expressed as LV volumes and ejection fraction EF) are frequently visually estimated. In daily clinical practice LV volumes and EF assessment are evaluated by monoplane and biplane Simpsons’ methods in which those measurements are achieved by manually tracing LV cavity both in diastole and systole using  apical 4-chamber and/or 2-chamber views. Due to the time-consuming of this analysis and it’s intrinsic variability, several semiautomatic approaches have been proposed . 
The aim of this study is to compare standard LV volume assessment obtained  using  “traditional” Simpsons’ monoplane methods implemented in two commercially available Ultrasound Medical Devices (GE Vivid 7, Esaote Mylab50), with semiautomatic LV volume computation provided within by a 2D feature tracking  sw  for myocardial quantification imaging (Esaote, XStrain).
Methods: Twenty-eight healthy controls (26±16 years); 7 patients (75±12 years) with dilated cardiomyopathy and 7 patients (69±10 years) with previous myocardial infarction and LV asynergy, underwent to 2D echocardiography to quantify LV volumes and EF. In all studied subjects, apical 4-chamber views were acquired with  MyLab 50 and VIVID 7 . Digital video clips were acquired and post-processed by the same operator (ADL) to reduce acquisition and computation variability. LV Volumes and EF were analyzed offline by a 2D feature  tracking software providing a semiautomatic quantification of LV volumes and EF and by standard  manual tracing of LV cavity in diastole and systole both with MyLab Desk software (Esaote, Italy) and integrated Vivid 7 software (GE Vigmed,Norway). 
During the data acquisition  phase, in order to reduce inter-platform variability, a particular attention was paid to obtain clip where  the entire endocardial border was well identified. In order to reduce the inter-methods variability, during the post-processing analysis, the same systolic frame for all methods was used either to manually trace the endocardial border or to insert the tracking points for 2D feature tracking analysis. The semiautomatic quantification of LV volumes and EF provided by XStrain is obtained by identifying the  endocardial  border contour as a  sequence of points. The endocardial border contour was then detected and “tracked” over the time by estimating  its frame by frame displacement and LV volumes are computed by a single-plane Simpsons’ method. End-diastolic (EDV), end-systolic (ESV) volumes and EF were afterwards analyzed and compared to assess differences between the three methods.  
Results: in all considered subjects, LV-EDV evaluated by all methods were not significantly different between GE and XStrain (GE-EDV: 112±40 ml vs XStrain-EDV: 116±55 ml, p=NS) as well as between the latter and Esaote manual tracking (XStrain-EDV vs. Esaote-EDV: 121±46 ml, p=NS). Conversely, LV-ESV was significantly different between GE and Esaote (GE-ESV: 48±30 ml vs Esaote-ESV: 53±34 ml, p<.005) and between GE and XStrain (GE-ESV vs. XStrain-ESV: 56±39 ml, p<.005), but not between ESAOTE manual tracking and Xstrain (Esaote-ESV vs. Xstrain-ESV, p=NS). GE ejection fraction was the same at the Esaote manual tracking (GE-EF: 60±11% vs. Esaote-EF: 59±9%, p=NS), but significantly different than Xstrain (GE-EF vs. XStrain-EF: 54±10%, p<.0001) and between Esaote and XStrain (p<.0001). Furthermore, all methods show a fine correlation for EF (p<.0001), EDV (p<.0001) and ESV (p<.0001) and are able to distinguish between normal and pathological subjects.





Semiautomatic quantification of LV volumes by X-strain (ESAOTE).   

